A putative flavin electron transport pathway is differentially utilized in Xenopus CRY1 and CRY2.
Xenopus laevis cryptochromes (xCRYs) can suppress xCLOCK/xBMAL1-mediated activation of a period E box-containing promoter. This suppression is a crucial part of the vertebrate circadian oscillator. Similar to CRYs in other species, as well as to the closely related photolyases, xCRYs have a conserved flavin binding domain. We show here that an intact flavin binding domain is required for normal function. However, it appears that each xCRY may utilize the bound flavin differently. Mutation in any of the three conserved tryptophan residues in the putative electron transport chain inhibits xCRY2b function, while only the mutation in the last of the three tryptophans significantly affects xCRY1 function. Although knockout studies in mice have suggested that CRY1 and CRY2 are not totally redundant, this is the first time that molecular/biochemical differences between CRY1 and CRY2 have been demonstrated. Both CRYs seem to require an intact flavin binding domain, suggesting that electron transport is important in their ability to suppress CLOCK/BMAL1 activation. However, only xCRY2b appears to depend on electron transport through the conserved tryptophan pathway.